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DETAILED ACTION 
Claim Objections 

1 . Claims 3 and 1 8 are objected to because of the following informalities: 

a. In claim 3, the phrase "the method of claim" is suggested to be changed to "the 
method of claim 1". 

b. Claim 1 8 should end in a period. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. b Claims 1, 2, 6-8, 10, 1 1, 13, and 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Miya (US 2002/0137548). 

Regarding claim 1, Miya discloses a method of detecting a random access, channel 
(RACH) preamble in a received uplink signal which is used to determine weighting (see section 
0023), comprising: 
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spatially processing the uplink signal by calculating weights based on a direction of 
arrival of the uplink signal (see section 0028-0029) and applying these weights to the received 
uplink base band signal through multipliers (see section 0037) and temporally processing an 
uplink signal received at one or more receive antennas (AAA) as shown in Fig. 5 which contains 
data related to a random access channel (RACH) preamble (see section 0038), wherein the signal 
is temporally processed to detect the random access channel preamble by correlating the RACH 
preamble with already-known RACH preamble codes (see section 0038) and comparing the 
correlation (peaks) to a threshold to detect the receiver RACH preamble (see section 0039). 

Regarding claim 2, Miya discloses spatially processing the uplink signal in Fig. 5, 
elements 104-106 by calculating weights and applying these weights to the received uplink base 
band signal through multipliers prior to temporal processing by use of correlation in Fig. 5 
section 108 (see Fig. 5). 

Regarding claim 6, Miya further discloses spatial processing includes multiplying the 
received uplink base band signal by a group of weights (Wl) (see section 0037) which represent 
a weight vector. 

Regarding claim 7, Miya further discloses the group of weights are a function of the 
direction (angle) of arrival of the uplink signal with respect to the number of signals (users) 
received by the antennas (see section 0028), wherein the weights are a function of two or three 
antennas (see sections 0023-0024) which receive the uplink signal. 

Regarding claim 8, Miya further discloses the received antennas are configured as a 
uniform linear adaptive antenna array (AAA), wherein the antennas are in a linear parallel 
configuration as shown Fig. 5 (see also sections 0002 and 0023). 
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Regarding claim 10, Miya discloses a method of detecting a random access channel 
(RACH) preamble in a communication system (see Fig. 5), comprising: 

spatially processing an uplink signal received at one or more antennas (AAA) which 
contains data related to an RACH preamble (see section 0023) by calculating weights based on a 
direction (angle) of arrival of the uplink signal (see section 0028-0029) and applying these 
weights to the received uplink base band signal through multipliers (see section 0037) to output a 
spatially processed signal, wherein the weights are a function of the direction (angle) of arrival of 
the uplink signal with respect to the number of signals (users) received by the antennas (see 
section 0028); and 

temporally processing (see Fig. 5, block 108) the spatially processed uplink signal 
received at one or more receive antennas (AAA), wherein the signal is temporally processed to 
detect the random access channel preamble by correlating the RACH preamble with already- 
known RACH preamble codes (see section 0038) and comparing the correlation (peaks) to a 
threshold to detect the receiver RACH preamble (see section 0039). 

Regarding claim 1 1 , Miya further discloses spatial processing includes multiplying the 
received uplink base band signal by a group of weights (Wl) (see section 0037) which represent 
a weight vector, wherein the group of weights are a function of the direction (angle) of arrival of 
the uplink signal with respect to the number of signals (users) received by the antennas (see 
section 0028), wherein the weights are a function of two or three 'antennas (see sections 0023- 
0024) which receive the uplink signal. 
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Regarding claim 13, Miya further discloses the spatial processing includes multiplication 
by a group of weights (Wl) (see section 0037) which represent a weight vector and accumulating 
the multiplications at an adder (see Fig. 5, adder 106b and see also section 0037). 

Regarding claim 15, Miya discloses an arrangement for detecting a random access 
channel (RACH) preamble in a communication system (see Fig. 5), comprising: 

spatial processing means (see Fig. 5, blocks 104-106) for spatially processing an uplink 
signal received at one or more antennas (AAA) which contains data related to an RACH 
preamble (see section 0023) by calculating weights based on a direction (angle) of arrival of the 
uplink signal (see section 0028-0029) and applying these weights to the received uplink base 
band signal through multipliers (see section 0037) to output a spatially processed signal, wherein 
the weights are a function of the direction (angle) of arrival of the uplink signal with respect to 
the number of signals (users) received by the antennas (see section 0028); and 

temporal processing means(see Fig. 5, block 108) for temporally processing the spatially 
processed uplink signal received at one or more receive antennas (AAA), wherein the signal is 
temporally processed to detect the random access channel preamble by correlating the RACH 
preamble with already-known RACH preamble codes (see section 0038) and comparing the 
correlation (peaks) to a threshold to detect the receiver RACH preamble (see section 0039). 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miya (US 
2002/0137548) as applied to claim 1, and in further view of Branlund et al. (US 2003/0086366). 

Regarding claim 3, Miya does not disclose the received uplink signal is subject to 
temporal correlation prior to spatial processing of the temporally correlated signal 

However, Branlund et al. discloses a method of detecting a preamble in a communication 
system, comprising: subjecting an uplink signal (see sections 0008-0009) received at one or more 
receive antennas of a base station and containing data related a preamble to temporal correlation 
by multiplying (correlating) the received preamble signal with a scrambling code (see section 
0146) to output a signal representing a subcorrelated signal; and spatially processing the signal 
using a FFT (see section 0146) after temporal correlation which detects users in a given partition 
(direction) (see section 0150) to output a spatially processed signal, wherein the output of the 
FFT is used to detect the preambles (see section 0146). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to provide temporal processing prior to 
spatial processing in Miya as disclosed by Branlund et al. since Branlund et al. states detecting a 
preamble in this manner allows higher throughput on the transmission channel, which can reduce 
user latency (see section 0148). 

6. Claims 4 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miya 
(US 2002/0137548) as applied to claims 1 and 1 1, and in further view of Bhatoohaul et al. (U. S. 

7. 076,015). 
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Regarding claim 4, Miya does not specifically disclose the preamble contains a user- 
specific preamble signature sequence. 

However, Bhatoohaul et al. discloses creating a RACH preamble which includes a user 
specified preamble signature (see column 4, lines 45-54). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the preamble of 
Miya with the preamble signature sequence as taught by Bhatoohaul et al. since Bhatoohaul et al. 
states detection of preamble sequence may allow rapid detection and demodulation of data 
signals in channels randomly accessed by multiple users (see column 4, lines 23-26). 

Regarding claim 12, Miya discloses temporally processing by means of correlation the 
spatially processed signal includes: 

subjecting the spatially processed signal (preamble) to temporal correlation using 
matched filter as described in section 0038 to output at least one correlation calculation 
representing a subcorrelated signal, wherein the correlation calculation includes an existing 
weight (coefficient) (see section 0033) formed by the given received antenna (see section 0023) 
in a given directivity pattern (see section 0036) toward given users; in other words, the existing 
weight forms a directivity pattern (direction) for the antennas for a group of users (channels) as 
described in section 0023; 

calculating a detection level of a correlation peak (see section 0039) representing a 
decision statistic from the correlation calculation; 

comparing the calculated detection level to a set threshold value (see section 0039); and 

detecting a received random access channel (RACH) preamble if the detection level 
equals or exceeds the set threshold value (see section 0039). 
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Miya does not specifically disclose the correlation calculation (subcorrelated signal) 
contains a user-specific random access channel preamble signature sequence and data related to 
transmitted chip energy of the preamble signatures. 

However, Bhatoohaul et al. discloses creating a RACH preamble which includes a user 
specified preamble signature (see column 4, lines 45-54), wherein the signature sequence is 
spread with a 256-chip code sequence. Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made to modify the preamble of Miya with the preamble 
signature sequence including data related to the transmitted chip as taught by Bhatoohaul et al. 
since Bhatoohaul et al. states detection of preamble sequence may allow rapid detection and 
demodulation of data signals in channels randomly accessed by multiple users (see column 4, 
lines 23-26). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miya (US 
2002/0137548) in further view of Bhatoohaul et al. as applied to claim 4, and in further view of 
Ertel et al. (U. S. Patent No. 7, 031, 290). 

Regarding claim 5, Miya discloses the uplink signal includes an existing weight 
(coefficient) (see section 0033) formed by the given received antenna (see section 0023) in a 
given directivity pattern (see section 0036) toward given users; in other words, the existing 
weight forms a directivity pattern (direction) for the antennas for a group of users (channels) as 
described in section 0023. Miya also discloses the uplink signal includes time delays for 
directivity patterns for the channels (users) which are calculated in delay profiles (see sections 
0031 and 0038). Miya and Bhatoohaul do not specifically disclose the uplink signal includes a 



Application/Control Number: 10/651,200 Page 9 

Art Unit: 2611 

complex Gaussian noise component and the channel weight represents a beam formed by the 
given receive antenna in a given direction. 

However, Ertel et al. discloses receiving an uplink signal as a base station (see column 
12, lines 42-53) through an antenna array, wherein the signal includes signals from a plurality of 
users and Gaussian noise (see column 12, line 63-column 13, line 2). Ertel et al. further 
discloses a unique set of weights (coeffiecients) for each user applied to the signal, wherein the 
weights represent different effective antenna patterns (directions), wherein once the weights are 
applied to the signal, beamforming for the different effective antenna patterns has occurred (see 
column 13, lines 13-25). The beamformer can be steered in the direction of the current user 
according to the weight (see column 14, lines 38-41). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the uplink signal of Miya and 
Bhatoohaul to include a channel weight representing a beam formed by the given receive antenna 
in a given direction since Ertel et al. states the weight (vector) can maximize the output signal to 
interference plus noise ratio (see column 13, lines 26-30) in a signal which contains some 
Gaussian noise (see column 13, line 63-column 13, line 2). 

8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miya (US 
2002/0137548) in farther view of Pederson et al. (US 2004/0218569). 

Regarding claim 9, Miya discloses a method of detecting a random access channel 
(RACH) preamble in a received uplink signal which is used to determine weighting (see section 
0023), comprising: 

spatially processing the uplink signal by calculating weights based on a direction of 
arrival of the uplink signal (see section 0028-0029) and applying these weights to the received 
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uplink base band signal through multipliers (see section 0037) and temporally processing an 
uplink signal received at one or more receive antennas (AAA) as shown in Fig. 5 which contains 
data related to a random access channel (RACH) preamble (see section 0038), wherein the signal 
is temporally processed to detect the random access channel preamble by correlating the RACH 
preamble with already-known RACH preamble codes (see section 0038) and comparing the 
correlation (peaks) to a threshold to detect the receiver RACH preamble (see section 0039). 
Miya does not disclose the detected random access channel preamble is indicative of the best cell 
portion for communicating with the user, wherein the best cell portion being a portion of a cell 
where a received uplink signal from the user has a highest signal to interference ratio. 

However, Pedersen et al. discloses that before a base station (node B) can communicate 
with user equipment (UE), a best cell portion measurement representing a highest signal-to- 
interference ratio must be received from the user equipment (see section 0026). Pedersen et al. 
further discloses this measurement can be performed by introducing a new procedure on the 
random access channel (see section 0026). A measurement message can be sent for each cell 
portion. Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the random access channel preamble of Miya to represent the best cell 
portion (measurement) for communicating with the user as disclosed by Pedersen et al. since 
Pedersen et al. states a best cell portion measurement determines if a new link should be created 
with user equipment (see section 0026). 

9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miya (US 
2002/0137548) as applied to claim 10, in further view of Posch (U. S. Patent No. 5, 724, 270). 
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Regarding claim 14, Miya does not specifically disclose the spatial processing is 
performed using FFT implementation. 

However, Posch discloses a method of beamforming (spatial processing) which includes 
a spatial FFT across sensors (antennas), see column 1, lines 50-67. Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to modify the spatial 
processing of Miya with the spatial FFT beamforming of Posch since Posch states that for 
frequencies below half wavelength sensor (antenna) spacings, a reduced number of beams can be 
used which will ensure that the angular coverage of interest is still fully covered (see column 1 , 
lines 38-42). 

10. Claim 16, 17, and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Branlund et al. (US 2003/0086366) in view of Miya (US 2002/0137548). 

Regarding claim 16, Branlund et al. discloses a method of detecting a preamble in a 
communication system, comprising: 

subjecting an uplink signal (see sections 0008-0009) received at one or more receive 
antennas of a base station and containing data related a preamble to temporal correlation by 
multiplying (correlating) the received preamble signal with a scrambling code (see section 0146) 
to output a signal representing a subcorrelated signal; and 

spatially processing the signal using a FFT (see section 0146) which detects users in a 
given partition (direction) (see section 0150) to output a spatially processed signal, wherein the 
output of the FFT is used to detect the preambles (see section 0146). 

Branlund et al. does not disclose the temporal correlation is based on an angle of arrival 
of the uplink signal or determining a decision statistic from the spatially processed signal; 
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comparing the decision statistic to a given threshold; and detecting a random access channel 
preamble if the decision statistic equals or exceeds the given threshold. 

However, Miya et al. discloses performing temporal correlation to detect a random access 
channel preamble by correlating the RACH preamble with already-known RACH preamble 
codes (see section 0038) and comparing the correlation (peaks) to a threshold to detect the 
receiver RACH preamble (see section 0039). The correlation is based on delay profiles (see 
section 0039) which are obtained from receiving directivities (see section 0031) based on the 
direction (angle of arrival) of an uplink signal (see section 0028). Miya further discloses the 
detection of the preamble comprises calculating a detection level of a correlation peak (see 
section 0039) representing a decision statistic from the correlation calculation; comparing the 
calculated detection level to a set threshold value (see section 0039); and detecting a received 
random access channel (RACH) preamble if the detection level equals or exceeds the set 
threshold value (see section 0039). Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the temporal correlation and detection of a 
preamble of Branlund et al. with the temporal correlation and detection of a preamble as 
disclosed by Miya since Miya states the temporal correlation and detection allows reduction of 
transmission power at the communication terminal (user) side (see section 0084). 

Regarding claim 17, Branlund et al. further discloses the spatial processing comprises 
multiplying the uplink signal with a vector P (see Fig. 1, element 6 and section 0146). Branlund 
et al. does not disclose the vector includes a weight vector that is a function of at least a direction 
of the angle of arrival of the uplink signal and the number of receive antennas receiving the 
uplink signal to determine the spatially processed signal. 
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However, Miya discloses spatial processing which includes multiplying the received 
uplink base band signal by a group of weights (Wl) (see section 0037) which represent a weight 
vector, wherein the group of weights are a function of the direction (angle) of arrival of the 
uplink signal with respect to the number of signals (users) received by the antennas (see section 
0028), wherein the weights are a function of two or three antennas (see sections 0023-0024) 
which receive the uplink signal. Therefore, it would have been obvious to one skilled in the art 
at the time the invention was made to include this feature since Miya states the processing allows 
reduction of transmission power at the communication terminal (user) side (see section 0084). 

Regarding claim 19, Miya further discloses spatial processing which includes multiplying 
the received uplink base band signal by a group of weights (Wl) (see section 0037) which 
represent a weight vector, wherein the group of weights are a function of the direction (angle) of 
arrival of the uplink signal with respect to the number of signals (users) received by the antennas 
(see section 0028), wherein the weights are a function of two or three antennas (see sections 
0023-0024) which receive the uplink signal. Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to include this feature since Miya states the 
processing allows reduction of transmission power at the communication terminal (user) side 
(see section 0084). 

Regarding claim 20, Branlund et al. discloses spatially processing the uplink signal using 
a FFT (see section 0146) which detects users in a given partition (direction) (see section 0150). 

Regarding claim 21, Branlund et al. discloses an arrangement (Fig. 1) for detecting a 
preamble in a communication system, comprising: 



Application/Control Number: 1 0/65 1 ,200 Page 1 4 

Art Unit: 2611 

a temporal correlation block (see Fig. 1, element 10) for subjecting an uplink signal (see 
sections 0008-0009) received at one or more receive antennas of a base station and containing 
data related a preamble to temporal correlation by multiplying (correlating) the received 
preamble signal with a scrambling code (see section 0146) to output a signal representing a 
subcorrelated signal; and 

a spatial processing element (see Fig. 1, element 12) for spatially processing the signal 
using a FFT (see section 0146) which detects users in a given partition (direction) (see section 
0150) to output a spatially processed signal, wherein the output of the FFT is used to detect the 
preambles (see section 0146). 

Branlund et al. does not disclose the temporal correlation is based on an angle of arrival 
of the uplink signal or determining a decision statistic from the spatially processed signal; 
comparing the decision statistic to a given threshold; and detecting a random access channel 
preamble if the decision statistic equals or exceeds the given threshold. 

However, Miya et al. discloses performing temporal correlation to detect a random access 
channel preamble by correlating the RACH preamble with already-known RACH preamble 
codes (see section 0038) and comparing the correlation (peaks) to a threshold to detect the 
receiver RACH preamble (see section 0039). The correlation is based on delay profiles (see 
section 0039) which are obtained from receiving directivities (see section 0031) based on the 
direction (angle of arrival) of an uplink signal (see section 0028). Miya further discloses the 
detection of the preamble comprises calculating a detection level of a correlation peak (see 
section 0039) representing a decision statistic from the correlation calculation; comparing the 
calculated detection level to a set threshold value (see section 0039); and detecting a received 
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random access channel (RACH) preamble if the detection level equals or exceeds the set 
threshold value (see section 0039). Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the temporal correlation and detection of a 
preamble of Branlund et al. with the temporal correlation and detection of a preamble as 
disclosed by Miya since Miya states the temporal correlation and detection allows reduction of 
transmission power at the communication terminal (user) side (see section 0084). 
1 1 . Claim 1 8 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Branlund et al. 
(US 2003/0086366) in view of Miya (US 2002/0137548) as applied to claim 16, and in further 
view of Bhatoohaul et al. (U. S. Patent No. 7 5 076, 015). 

Regarding claim 18, Branlund et al. discloses the scrambled (correlated) preamble signal 
contains data related to user-specific preamble sequences (signatures), see section 0148. 
Branlund et al. also discloses the preamble signal contains data related to weights (coeffiecients) 
representing a beam formed by the given receive antenna, wherein the weights (coefficients) for 
beam forming are determined from the transmitted preambles (see sections 0178-0180). 
However, Branlund et al. and Miya do not disclose the scrambled preamble contains a user- 
specific random access channel preamble signature sequence and data related to transmitted chip 
energy of the preamble signatures. 

However, Bhatoohaul et al. discloses creating a RACH preamble which includes a user 
specified preamble signature (see column 4, lines 45-54), wherein the signature sequence is 
spread with a 256-chip code sequence. Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made to modify the preamble of Branlund et al. and Miya 
with the preamble signature sequence including data related to the transmitted chip as taught by 
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Bhatoohaul et aL since Bhatoohaul et al. states detection of preamble sequence may allow rapid 
detection and demodulation of data signals in channels randomly accessed by multiple users (see 
column 4, lines 23-26). 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Ertel et al. (US 2002/0067759) further discloses temporal processing prior to spatial 
processing to detect a signal. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
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